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Description 

The invention relates to a process for deep-freezing foodstuff, particularly for deep-freezing unprotected 
and/or cover protected foodstuff, by bringing the foodstuff to be frozen in contact with a refrigerated deep- 

freezing solution. . . , „,„ 

In the present day industrial deep-freezing of foodstuffs, air, contact or cryogen.c deep-freez.ng are 

8PP, |n d air deep-freezing, the deep-freezing takes place in stationary or flowing air. Among the drawbacks of 
this procedure may be mentioned the drying losses of the material that is being deep-frozen and those 
losses which are due to the fact that material sticks e.g. to the shelf or conveyor belt surfaces. Furthermore, 
as a rule the energy expenditure is high, with the consequence that in order to avoid unnecessary extra 
costs the deep-freezing volumes should be tightly sealed. 

In contact deep-freezing, heat transfer is by conduction. In this case the matenals. or packages, wh.ch 
are being deep-froozen should have regular shape, and this restricts the applications of the P"»"*»- . 

In cryogenic deep-freeing, the deep-freezing is carried out using a liquified gas into which the matenal 
to be deep-froozen is immersed; or the liquified gas is sprayed on the material. Gases wich are being used 
in this way include nitrogen, freon (CCI 2 F 2 . b.p. -29.8' C) and carbon dioxid gas which use for freezing 
foodstuff is described e.g. by DE-OS-2 817 454. 

On the surface of the material to be deep-frozen and which has been immersed in liquid nitrogen, gas 
bubbles form at the escape of which temperature differences arise. These differential temperatures cause 
stresses in the material, which disrupt its tissues. Therefore, liquid nitrogen is usually sprayed on the 
material to be deep-frozen. Among the draw-backs of this procedure are noted its high operating costs, 
which are caused by the nitrogen-liquifying apparatus or by the required liquid nitrogen tanks; drying losses 
which the material suffers; and a labour safety risk arising from the gasifying nitrogen. 

Deep-freezing with carbon dioxide likewise requires tightly sealed deep-freezing volumes because the 
gasifying carbon dioxide introduces a labour safety risk. 

The use of freon gas is additionally restricted by the freon residues which are left on the surface of the 
deep-frozen material. In this case the foodstuffs have to be carefully protected. The use of a protecting 

cover in this turn impairs the heat transfer. , . . „ . 

Furthermore a variety of preservative substances is known to improve the keep-quality of foodstuff in 
the dCfrS p^sas shown by GB-A-2 107 168. FR-A-2 365 302, US-A-3 914 445 and , EFJO 147 
464 FR-A-2490928 discloses a bactericide solution based on ethanol and an organic salt. US-A-3 90B iwi 
and AU-B-464 542 disclose the use of ethanol vapour and/or halogenated hydrocarbons for the ster.lizat.on 
of foodstuff at higher temperatures. However, said solutions and vapour mixtures are not used for deep- 
as ^^9*°°^^ the nt jnvention fe t0 annate the drawbacks mentioned in the foregoing. The 
particular object of the invention is to provide a novel deep-freezing process with a solution which-ncrt 
gasifying in use and with the aid of which various materials, in particular foodstuffs, can be deep-frozen 

without protective covering. , . . „ _ 

« The process according to the invention shall have the advantage that the deep-freezing solufton has the 
effect of improving the keeping quality of the material to be deep-frozen and, in part.cular, that the deep- 
froozen material retains its original colour. matoria i .„ 
It is a further object of the invention to provide a novel deep-freezing procedure in which the matenal to 
be deep-frozen is brought in contact with a deep-freezing solution as taught by the invention, for ach.ev.ng 
46 rapid deep-freezing and a high-quality deep-frozen product. m ^ tc . „« 
This object is achieved by a deep-freezing process as described in claim 1. Preferred embodiments of 

the process according to the invention are disclosed by the appendent claims. 

The deep-freezing solution according to the invention contains 35 to 100 % by weight ethanol 
advantageously 45 to 80% by weight ethanol, more particular 65 % by weight ethanol and 0 to 65 k by 
so weight water/calculated on the completed solution. Foodstuffs can be deep-frozen without cover, or 

protected with a cover, by contacting them with the refrigerated deep-freezing solution. 

The deep-freezing solution of the invention is particularly appropriate for use .n deepfreezing unprotec- 
ted foodstuffs. The solution does not harm the foodstuffs, and foodstuffs treated with the »!>^^» 
provisions enacted for foodstuffs. The ethanol contained in the solution has an effect killing pathogenic 
bacteria, and it prevents oxidation of the surface of the foodstuff that is being deep-frozen whereby 
treatment of a foodstuff without covering with the deep-freezing solution improves the keeping quality of the 
foodstuff. 
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The temperature of the solution can be brought very far down by refrigeration, e.g. below about -20°C, 
advantageously about -40 to -60°C, and the heat transfer is excellent. artrtitiMK 

In an advantageous embodiment, the deep-freezing solution contains preservatrve and/or ^ other addrhves 
especially allowed for foodstuffs, which improve for instance the keeping quality of the foodstuffs their 
colour retention, the preservation of their surface quality and/or the preservation of the.r flavour For such 
ageni may be used, for instance, ascorbic acid 0 to 0.2% by weight, ascorbate 0 to 0*% by we^ht c.tnc 
2d 0 to 0 2% by weight, glycerol 1 to 2% by weight and/or glycine 1 to 3% by we.ght, akdM« the 
weight of the completed solution. Instead of ascorbic acid and citric acid, salts of these acids may be used 
for instance their sodium salts. The discolouration, e.g. yellowish or reddish which may ^>R» 
when citric and/or ascorbic acid and/or the corresponding salts are present .n the deep-freeang solufton can 
be e"2ated by using, instead of said substances, sorbic acid or its K. Na or Ca salts, for .nstance 0 to 

05% Furthe?ml h re, the discolouration of the solution caused by heavy metals, e.g. by Fe, can be eliminated 
by simultaneous use of acetic acid salts- 
Other preservative and/or additive substances may equally be used. 

The deep-freezing solution of the invention can be used to carry out the actual deep-freezing of various 
materials, such as foodstuffs; to predeep-freeze them, in which case the P rodu «^P; ed ^^2 ^ l ^ m ^„f 
way are subjected to actual deep-freezing by another procedure; or to give the matenal a surface treatment, 
for instance in order to improve the keeping quality of the material. 

in the deep-freezing procedure of the invention the material, for instance a foodstuff, without co ve o 
protected with a cover, is deep-frozen by contacting it with a refrigerated deep-freezing solution as taught 
^invention. The materia, to be deep-frozen is, for instance, submerged in *e deepfreezing n 
order to accomplish deep-freezing. Subsequent to the deep-freez.ng process, the deep-frozen product is 
□ossiblv rinsed e.g. with water, prior to further treatment. 

m L p^dure of the invention the deep-freezing solution may be refrigerated to a tempe rature e£ 
below -20°C. advantageously -40 to -60°C. appropriately about -50°C. Hereby the deep-treezmg time for the 
prSuct lan be made substantially shorter than e.g. in air deep-freezing, because heat transfer .s better 
(and consequently the deep-freezing is faster) in a liquid than in air. „*, Qroh „ tho 

{ The deep-freezing treatment is advantageously given to matenal having no cover whereby the 
properties of the deep freezing solution aiding the keeping quality can be ut.li zed and efficient heat transfer 
can be achieved between the material that is being deep-frozen and the deep-freez.ng solution^ 

in an advantageous embodiment, the deep-freezing is carried out by spraying. In that case the 
refrigerated deep-freezing solution of the invention is sprayed on the material to be 

in the deepfreezing procedure of the invention, drying losses and matenal losses of the deep-frozen 
materia? are aldded. In addition, the procedure keeps the colour and flavour of the product, and Possib V 
Lse nutrients which it contains, substantially unchanged. The structure of the d ^ ze " m ^' S 
well retained after thawing, for the reason that owing, to the fast deep-freez.ng achieved wrth the procedure 
disruption of the cells and tissues in the material that is being deep-frozen .s avo.ded. in „ entinn 
Furthermore, lower operating costs are achieved by the deep-freez,ng procedure of ^ 'nvenfton 
compared with the state of art, for the reason that the shorter deep-freez.ng ftme and the simple 
refrigerating apparatus for which the procedure calls reduce the energy consumption. 
The invention is illustrated in the following with the aid of embodiment examples. 
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In Table 1 is presented the composition of a deep-freezing solution according to the invention. 

TABLE I 



"A" spirit (100%) 


650 g 


Water 


344 g 


Sodium salt ot 1 -ascorbic acid 


0.5 g 


Sodium salt of citric acid 


0.5 g 


Glycine 


3g 


Glycerol 


2g 


Total 


1000 g 
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The deep-freezing solution of Table I has 65% concentration regard.ng ethane . The soM ««■ contains 
constituents allowed for foodstuffs and may therefore be used, in refrigerated condition, to deep-freeze e.g. 
various foodstuffs, such as fish, seafood, meat, poultry, vegetables and processed food. 

s Example 2 

in a deep-freezing procedure according to the invention, based on immersion of the material to be 
daJ^Jsnta deepfreezing solution is refrigerated in a refrigeration basin fitted with a *ng**mg 
ZZSSL in M in the art. to a suitable temperature, e.g. -50°C. Submersion 
w deerHrozen is accomplished manually, or e.g. with the aid of a conveyor, such as a belt conveyor. When 
forTSce bTconveyor mounted in the basin is employed, the material to be deep-frozen ,s conveyed 
Z tt «S of the convenor at the initial end. for instance protected with a cover, of the ^^.m 
Town under the free surface of the solution, and where deep-freezing of the matenal takes place. After a 
pZd o XmmSrn is desired, the deep-frozen materia, is removed from the deep-freezing so.i^ 
,s atonTw* Z belt conveyor, at the other end from the refrigerating basin. The deep-frozen material on the 
coTeyoHs thereafter poLbly rinsed e.g. with the aid of a water jet. whereafter the 
and shipped onward. If the procedure is applied to accomplish predeep-freezmg. the predeep-frozen 
products may after this treatment be transported to the deep-freezing unrt proper. 

The deep-freezing time can be regulated e.g. with the aid of the conveyor's speed The product* .which 
are befog deep-frozen should be as nearly uniform in size as possible with a view to uniform degree of 

d8e Thrd Z e? P -freezing solution is kept clean by removing any matter detached from the deep-freezing 
materia. H ly accumulate on the free surface of the solution. Moreover, the need to change so.ut.on 
mav be monitored e.g. by measuring the ethanol content. 

TheTSe of the products which can be deep-frozen by the procedure is not subject to any l.mrtatons. 
tE extent examp.es are merely meant to illustrate the invention, without confming it ,n any way 
whatsoever. 
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Claims 



1 A process for deep-freezing foodstuff, particularly for deep-freezing unprotected and/or cover protected 
tooS by bri?gmg the foodstuff to be frozen in contact with a refrigerated deep-freezing so.uton 
c^aracteriSd in ttet said deep-freezing solution contains 35 to 100 % by weight ethanol, particularly 45 
t bTv^ghTethanol. more particularly 65 % by weight ethanol, and 0 to 65 % by we.ght water, 

35 based on the completed solution. 

2 Process according to claim 1 wherein said deep-freezing solution further comprises preservative and/or 
S s^tTces for improving the keeping quality of the foodstuff and/or the preservation of colour, 
surface quality and flavour. 

40 3 Process according to claim 2 wherein said deep-freezing solution comprises 0 to 0.2 % by weight 
ascoTc aSld/or ascorbate. 0 to 0.2 % by weight citric acid and/or citrate. 0 to 2 % by we ig ht 
sorbic acid and/or sorbate, acetic acid and/or salts of acetic acid. 

45 4. Process according to any preceding claim 1 to 3, wherein said deep-freezing solution comprises 1 to 
2 % by weight glycerol and/or 1 to 3 % by weight glycine. 

5. Process according to any proceeding c.aim 1 to 3 wherein s^d deep-freeing ,f ^ ut '°" °* 6 ^ £ 

by weight ethanol. 34.4 % by weight water, 0.05 % by weight the sodium salt of L-ascorb.c acid. 0.05 
so % by weight the sodium salt of citric acid, 0.3 % by weight glycine and 0.2 % by weight glycerol. 

Patentanspriiche 

1 Verfahren zum Tieffrieren von Nahrungsmitteln. insbesondere zum Tieffrieren von ungeschOtzten 
55 und/oder mit einem Oberzug geschOtzten Nahrungsmitteln. wobei das tiefzufnerende t^hrungsmittel 
mit einer gekUhlten Tieffrier-Losung in Bertihrung gebracht wird, dadurch gekennze.chnet dafi die 
Tieffrier-Lbsung 35 bis 100 Gew.% Ethanol. bevorzugt 45 bis 80 Gew.% Ethanol und besonders 
bevorzugt 65 Gew.% Ethanol. und 0 bis 65 Gew.% Wasser, auf Basis der Gesamtlosung. enthalt. 
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4. 

70 

5. 



Verfahren nach Anspruch 1. wobei die Tieffrier-L^ng ^^^^^^^ 
zur Verbesserung der Haltbarkert des Nahrungsmrttels und/oder Konservierung von raroe, 
qualitat und Geschmack aufweist. 

Ascorbat 0 bis 0.2 Gew.% Citronensaure und/oder Crtrat, 0 bis 2 Gew.* aoroinsa 
Essigsaure und/oder Salze der Essigsaure aufweist. 

Verfahren nach irgendeinem der vorangehenden AnsprOche 1 bis 3. wobei die Tieffrier-Losung 1 bis 
bis 2 Gew.% Glycerin und/oder 1 bis 3 Gew.% Glycin aufweist. 

fZZJ^JL****. 0.3 G.w.% Oycm und 0.2 Gbw.% i— *t 
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poids de glycine et de 0.2% en poids de glycerol. 
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